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Using Secismic Tomography to Estimate the Magnitude of
lateral Variation in Effective Mantle Viscosity

C. G. Sammis ! and I. R. lvins? ( University of Southern Califor-
nia, 1.. A.CA 90089-0740; °JPL,, Caltech, Pasadena, CA 91109)

Recent tomographic views of mantle vs arc used to estimate correspond-
ing lateral variations in effect ive viscosit y under the assumption that
temperature fluctuations, S7”, about spherically symmetric mean values,
1(r ), arc the sole source of shear wave velocit y anomalies. Yimpirical
velocity-density relations and estimates Of the depth-dependence of the
cocfficient of thermal expansion allow an cstimate of 87 to be calculated
from the lateral structure of vs. Creep laws are used to convert 87 into
predictions of lateral variations in viscosity. Wc find that the ratio of
local to spherically symmetric viscosity, An(r.0.A):n(@ ,0.M)Mo( ),
varies, peak-to peak, by onc to four orders of magnitude, depending upon
the choice of thermodynamic parameters. A typical resalt is shown in
the figure below. Here contour intervals arc 0.5 log;eAn(r,0,2).
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Onc obvious consequence of large lateral structure in viscosity is the
potential for corrupting any simple extraction of an “average” viscosity
value for the mantic from post-glacial rebound models. Note that both
Fennoscandia and l.aurentide provinces lie over viscosity highs. A
second, less obvious, consequence of large viscosity fluctuationsis that
the.sc affect mantle attenuation and dispersion at very low frequency and
long wavelength (tides and Chandler wobble). A composite viscoclastic
model is used to fit the entire spectrum from seismic frequencies to the
18,6 year tide. Soft inclusions in a hard matrix provide the required
response at tidal frequencies while a spectrum of dislocation mechanisms
in both phases control response in the seismic hand, exactl y asin previ-
ous layered single phase models.
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